Abstract.
Introduction
Along with technological developments in the field of construction, using concrete materials are commonly used as a material that supports the building structure . Theoretically, the concrete material is able to resist high compressive strength, but not good enough to resist tensile strength. The value of the density normal concrete which ranges between 2200-2400 kg/m 3 , this will affect the total weight of the building structure. The decreasing density of the concrete will reduce the weight of the building.
To reduce the density of normal concrete, concrete toward research that has less weight is being carried out at several universities or in the concrete mix design company. One way to reduce the density of normal concrete by reducing the fine aggregate, material to be added Expanded Polystyrene (EPS) in the concrete mix. So in this way is expected that the resulting concrete material has a light density. Park and Chisholm use polystyrene as fine aggregate and has a less specific gravity ranges from 520 to 1040 kg/m3 has a very low compressive strength, which is in the range 0.7 MPa to 6.7 MPa
The reduced density of the concrete mixture will cause a decrease in the compressive strength of concrete. In this study will be seen how much the decrease of weight in the normal concrete mix if the substitution EPS is done on fine aggregate. To increase the compressive strength in concrete mix using EPS material substitution, we will perform an EPS coating material with chemical additives are surfactants span 80. So expect the presence of EPS coating with surfactant span 80 can increase the value of the concrete compressive strength.
Research Significance
The purpose of this study was to analyze the influence of a mixture of normal concrete by reducing the fine aggregate material for later substituted with EPS, and EPS coated by surfactant span 80. In the concrete mixtures, will be reviewed against the weight of concrete, concrete compressive strength and split tensile strength.
The expected benefits are the results of this research can be developed to generate concrete composition of lighter material with the compressive strength of concrete is higher than the EPS concrete mix that is not coated with surfactant.
The following are the limitations issue in this research is the cement used was Portland cement type 1, the design methods used to using SNI 03-2834-2000 with plan compressive strength of 25 MPa, the concrete samples will be formed with a cylindrical mold with 30 cm high and 15 cm in diameter, the size of EPS used 1-2 mm diameter, material substitution EPS composition was 5%, 10%, 15%, 20%, 25%, the surfactant used is span 80.
Test Program and Measurements
Testing to be performed in this study is testing the compressive strength and split tensile strength. Based on the results, the study will be analyzed value of density, compressive strength and split tensile strength for normal concrete mixes, concrete mixes with EPS, and concrete mixture that surfactant span 80 as coating of EPS. The following concrete testing to be performed : 
Description: P = maximum load (kg) A = cross-sectional area of the test sample (cm 2 ) The steps compressive strength testing that prepare specimens already in curing many as 3 samples, consider and record the weight of the sample, place the sample in the testing test, providing a constant load on the concrete until the concrete failure and noted the ability to resist maximum concrete compressive strength, tests performed at 28 days.
Split Tensile Strength
Tensile strength of concrete is the ability to resist the concrete tensile strength. Tensile test equipment that is The steps tensile strength testing of concrete that prepare 3 pieces of concrete sample at concrete age of 28 days and perform tensile testing of concrete by using Universal Testing Machine tools. From the results of laboratory tests performed on the data obtained by the compressive strength and split tensile strength of concrete at 28 days. Tests carried out for 3 samples for each variable. Here are the results of testing the compressive strength and tensile strength of normal concrete, with EPS concrete mixture, and mix concrete with EPS coated by surfactant span 80. Tables 2 and 3 are the results of testing the compressive strength of concrete mix for EPS and EPS were coated by surfactant. 
Test Results and Analysis

Compressive Strength Test Results
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Figure 1 Percentage of EPS VS Density
According to the testing, Figure 1 can be shown that with the increasing percentage of substitution EPS will be reduced the density of the concrete. The density value will increase with the addition of a surfactant span 80 as coating of EPS in the concrete mix. Increasing the density of the concrete mixture EPS were coated surfactant also affect the compressive strength (figure 2). The compressive strength of concrete increases due to the influence of surfactant span 80 as coating of EPS, so the EPS granules become harder.
Figure 2 Percentage Compressive Strength vs EPS
Based on Figures 3 and 4 , the increasing density of the concrete will increase the value of the compressive strength of concrete. This behavior occurs for concrete mixes with EPS and the EPS coated by surfactant span 80.
Figure 3 Density EPS vs. Concrete Compressive Strength
Figure 4 Density vs EPS coated by surfactant Concrete Compressive Strength
In Table 4 , the difference or addition of compressive strength of concrete mix concrete EPS and EPS coated by surfactant having an average increase of concrete compressive strength of 0,19 MPa. From this testing it can be shown that the concrete mixture that EPS coated by surfactant can increase the compressive strength of concrete, but the value is not significant. Table 6 explain that every 5% decrease in EPS for fine aggregate substitute in concrete mixtures obtained an average reduction of compressive strength of 1,74 MPa and an average density of 34,03 kg/m 3 . Decreasing in the compressive strength of normal concrete mix concrete to the proportion of 5% EPS amounted to 4,91 MPa, the values differences by a margin decline EPS another substitution proportion (10%, 15%, 20%, 25%). Whereas decrease of the percentage substitution EPS 5 % were coated by surfactant in concrete mix, the average decrease in compressive strength of concrete of 1,66 MPa and a decrease in the average density of 28,07 kg/m 3 . In Table 7 , it can be shown that any decrease in the density of the concrete it will also decrease the compressive strength of concrete. 
Split Tensile Strength Test Results
In addition to compressive strength test, the testing was also made of concrete split tensile strength test at the age of 28 days. The data will be obtained from tensile strength test of concrete mixtures with EPS and EPS were coated by surfactant as material substitution as fine aggregate.
The results of the split tensile strength testing for concrete at 28 days can be shown in Table 8. While in  table 9 , a split tensile strength and its density to mix concrete with EPS were coated by surfactant. 
Figure 6 Percentage EPS to Split Tensile Strength
On Figure 6 , can be shown a decline in the percentage of each additional substitution EPS and EPS were coated by surfactant as substitution the fine aggregate material. The addition of the surfactant as coating of EPS reduces the value of the tensile strength of the concrete of EPS.
Conclusion
Based on the results obtained the following conclusions: x
The substitution EPS of the fine aggregate in concrete mix then reduce the compressive strength, tensile strength and density of the normal concrete mix. x
The addition of surfactant` span 80 as coating of EPS then increase compressive strength and density of the concrete mix, although not approaching the compressive strength and density of the normal concrete mix. The maximum value of split tensile strength of concrete mixtures EPS when substitution EPS 5% without surfactant, with a split tensile strength value of 7,11 MPa. This value is still less than the split tensile strength of normal concrete mix (7,85 MPa).
